Background: Although many health care professionals (HCPs) in the United States have been educated about and recommend dietary supplements, little is known about their personal use of dietary supplements and factors associated with their use.
Background
Vitamins, minerals and dietary supplements are among the most commonly used complementary or alternative medical (CAM) therapies in the United States [1, 2] . Health care professional's personal use of dietary supplements is of interest for several reasons. Patients ask health care professionals (HCP) to provide advice about vitamins, minerals, and other dietary supplements, and a health care professional's personal health habits may affect whether they will recommend a dietary supplement [3] . In health care professional training programs, many health care professionals learn about the role that nutrition and dietary supplements play in the prevention and treatment of chronic diseases such as osteoporosis, heart disease, cancer, and neural tube defects [4] [5] [6] [7] . For example, federal and national guidelines have recommended that women take calcium and vitamin D for the prevention of osteoporosis; [8] [9] [10] [11] [12] that patients take fish oil for the prevention of heart disease and hypertension; [13] [14] [15] that women of child-bearing age take folate for the prevention of neutral tube defects in infants [16] [17] [18] and people over age 50 consume vitamin B12 [17] .
Few studies have looked at the extent to which health care professionals (HCPs) follow these dietary supplement guidelines personally, and if their own dietary supplement use influences their willingness recommend and communicate with patients about dietary supplements.
Additionally, little is known about the relationship between HCP's use and demographic or professional characteristics such as age, gender, professional group, knowledge or confidence about recommending dietary supplements [19] [20] [21] [22] [23] .
Using data from a cross sectional survey of health care professionals enrolled in an online curriculum about dietary supplements, we examined overall prevalence of dietary supplement use by profession; personal and professional factors associated with supplement use; and the relationship between specific supplements used and knowledge, confidence, and self reported communication with patients about dietary supplements.
We hypothesized that as it is in the general public, dietary supplement use would be more common among female health care professionals and middle-aged or older health care professionals. Further, we hypothesized that personal use of vitamins, minerals and dietary supplements would be significantly associated with greater knowledge about, greater confidence in talking about, and more frequent communication with patients about herbs and dietary supplements.
Methods
This was a cross sectional survey of all participants prior to the start of a web based dietary supplements curriculum. Questions included participants' personal use of vitamins, minerals, and other dietary supplements excluding herbs, demographic and professional characteristics, and questions to assess knowledge about dietary supplements. We excluded herbs in this analysis, because herbs are not traditionally taught about in health care professional schools for treatment and prevention of medical conditions, thus we would not expect for health care practitioners to have professional knowledge of them. Herb use among these professionals has been described in a separate report [24] .
Recruitment
The recruitment protocol for our on-line dietary supplement education trial has been described previously [25] . Overall, from 2004 to 2005, we sent approximately 59,000 email announcements and 19,500 flyers to medical schools, health professional groups and continuing medical education programs nationwide [25] . Respondents were recruited to a webpage, and registration occurred on-line through the North Carolina Northwest Area Health Education Center (NW AHEC).
Following registration, participants completed the baseline questionnaire on-line. Participants were eligible for our analysis if they were in one of the following professional groups: physicians; clinical nurses; physician assistants or nurse practitioners (NP or PA); pharmacists; dietitians; or trainees in one of these health professions. This resulted in a total sample of 1249 eligible participants.
Survey instrument
The survey instrument used in this project was based on a previous pilot study and has been described elsewhere [25] . In addition to demographic data, participants were asked about their profession and if they had seen any patients in the prior 30 days. Personal use of dietary supplements in the last week was evaluated with a list of approximately 59 herbs and 27 vitamins, minerals and other dietary supplements.
Knowledge scores were assessed with 28 true/false and multiple choice questions about commonly used dietary supplements. Scores could range from 0 to 100% correct. The knowledge questions included inquires on the use and safety of commonly used herbs and dietary supplements such as vitamins/minerals, folate, chromium, vitamin D; and other dietary supplements such as creatine, glucosamine, Coenzyme Q10, and fish oil. [see Additional file 1] Knowledge scores were divided into three categories with scores (percent of questions answered correctly), with scores ≤ 58% correct considered low (N = 364), 59-69% as medium (N = 483), and ≥70% as high (N = 402).
A confidence scale was designed to measure respondent's confidence in answering patient questions and making recommendations about dietary supplements to patients. The score was derived from responses to 19 Likert-type questions (strongly disagree, disagree, neutral/not sure, agree, strongly agree) such as "I feel confident responding to patients' questions about HDS."; "I can warn patients about side effects of commonly used herbs and dietary supplements. 
Statistical analysis
Descriptive statistics were used to examine the prevalence of dietary supplement use and the most common dietary supplements. Chi-square tests were used to compare proportions of characteristics in individual dietary supplement users versus non-users. Logistic regression analysis was used to determine demographic and clinical practice characteristics associated with use of vitamin, mineral and other dietary supplements reported by as used by ≥15 % of the respondents. Based on prior analyses and the bivariate results, eight variables were selected for multivariable analysis in single step modeling: age, gender, race/ethnicity, geographic residence (North Carolina versus elsewhere), profession, knowledge score, confidence score, and the "discussed with patients" variable [25] . Among the professions, physician assistants and nurse practitioners were grouped together due to their similar degree of advanced training and ability to prescribe medications. All analyses were performed using SAS-9 [26] . This study was approved as "exempt" as an educational research project by the Wake Forest University School of Medicine Institutional Review Board.
Results
Of the 1249 health care professionals surveyed, 21% were physicians, 16% were clinical nurses, 6% were nurse practitioners or physician assistants, 11% were dieticians, 3% were pharmacists, 37% were students, and 7% were residents or fellows. The average age was 40.3 ± 12.9 years, 25% percent were men; 83% were Caucasian, 8% were Asian, 5 % were African American, and less than 1% were Native American/Alaskan Native. Forty seven percent of respondents lived outside North Carolina. Among health care professionals who had seen patients in the past month, 57% reported having discussed dietary supplements with patients at least once. The average knowledge score was 65.8 ± 10.7% correct.
Overall, 81 % reported having used a vitamin mineral or other dietary supplements, 79% reported using a vitamin or mineral, and 35% reported using another non-herb dietary supplement in the last week. The most commonly used were multivitamins (60%), calcium (40%), vitamin B (31%), vitamin C (30%), fish oil (24%), vitamin E (23%), vitamin D and folate (15% each) ( Table 1) .
With regard to each individual profession, use was highest among nurses (88%), nurse practitioners and physician assistants s (84%), and lowest among pharmacists (66%) and trainees (72%) (P < .01). (Table 2) Eight variables were selected for multivariable logistic regression analysis in single step modeling for adjusted association with uses of multivitamins, vitamins D, C, E, B, calcium, folate, and fish oil: age, gender, race/ethnicity, geographic residence (North Carolina versus elsewhere), profession, knowledge score, confidence score, and the "discussed with patients" variable. These results are provided in Table 3 . Modeling was performed with (N = 1176) and without (N = 1249) the "discuss with patients" variable. Since results were highly similar with both, the results presented include this variable.
In adjusted models, the demographic factors most consistently associated with vitamin, mineral and other dietary supplement use were older age and being female.
Nurses were more likely to use a multivitamin and students were more likely to use calcium.
In the adjusted model, there was a significant relationship between personal use of supplements (multivitamin, calcium, folate, and fish oil) and knowledge scores. There was a significant relationship between personal use of supplements (vitamin B and D, folate) and discussion with patients about dietary supplements. However, higher use of supplements was not associated with increased levels of confidence in talking with patients about dietary supplements.
Discussion
In our study, supplement use varied by profession with highest rates among nurses, physician assistants and nurse practitioners. Dietary supplement use by the health care professionals in this study is similar to earlier studies of supplement use among dietitians and trainees [27] [28] [29] , but higher than previous reports for pharmacists, physicians, and nurses [3, 20, [30] [31] [32] . Personal usage by the health care professionals in this study exceeds that of the general public in recent U. S. surveys. Our sample may have included highly motivated HCPs who use more HDS in general and may not be generalizable to the health care community at large [2, 33, 34] . The use of dietary supplements also may have increased in the intervals between these studies and ours. The types of dietary supplements reported as used by these health care professionals are similar to those used by the general public (e.g., multivitamins, calcium, and vitamin E) [2, 35] .
As in other studies, our multivariate regression analysis, showed that older age was positively associated with use of calcium, folate, vitamin B, vitamin D, fish oil, and female gender was positively associated with use of calcium, folate, vitamin D, and vitamin B [2, 3] . Unlike earlier studies of the general public, our sample also reported high rates of using fish oil.
Our results are consistent with previous surveys of health care professionals showing a positive association between higher use, greater knowledge and increased communications with patients about dietary supplements [20, 30, 31, 36, 37] . Additional studies are needed to confirm or refute the hypothesis that clinicians with higher knowledge scores who use supplements themselves provide more knowledgeable guidance to patients about them, and to examine the impact of personal health behaviors on the quality of professional care.
After controlling for age and gender, nurses were more likely to use multivitamins and students were more likely to use calcium. More research is necessary to understand the impact of ones professional knowledge, and identity as a health care provider and how it influences health prevention behavior for oneself and one's patients.
Our respondents were self-selected because of their interest about vitamins, minerals and other dietary supplements; and they were also given an extensive list of commonly used supplements that might have enhanced recall and reporting. These two factors may have contributed to the somewhat surprisingly high rates of supplement use reported in this sample compared to earlier studies. Additionally, these results are based on self-report data rather than direct observation or interview which may over or under estimate true use. Data on professional recommendations, prescribing practices, personal use of prescribed and non-prescribed medications, daily doses of dietary supplements, and use of combination products were not collected as part of this study.
Conclusion
In conclusion, this large study of diverse health professionals enrolled in an online dietary supplement curriculum confirms earlier studies showing higher use in women and older professionals. However, the results of this study are not generalizable to all health care professionals. Our analysis extends previous research by including a diverse group of health care professionals and by testing the association between personal use of supplements and professionals' knowledge, confidence and self-reported communication practices. It provides a strong basis for future studies to better understand the relationship between professional's use of dietary supplements and their quality of clinical care.
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